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Uplink Power Transmitters J=L

Solar System Targets at Maximum Distance from Earth
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Note: Plots assume uplink to a 1.0m spacecraft HGA and a 400K spacecraft receiving system noise temperature.
Supporting link calculations include 3dB margin. This 2002 data is subject to revision and should be regarded as
ROM. Slide courtesy of Douglas S. Abraham




Com

Part 1: Navigation
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Angular Position Accuracy: H
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The Test of Navigation: H
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Part 2: Command Uplink J=L

Solar System Targets at Maximum Distance from Earth
L2 Mars Jupiter Saturn Uranus Neptune Pluto
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| « Most of today’s missions do hot require
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« Current 20 kW capability adequate for most

-
m
+

©

of today’s missions.

-
m
+

]

-
m
+

4]

34m HEF (X-Band 20kW)

s
m
+

w

Command Rate (bits/sec.)

1E+1

26m (S-Band 2kW)

0.01 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Distance from Earth (AU)

Note: Plots assume uplink to a 1.0m spacecraft HGA and a 400K spacecraft receiving system
noise temperature. Supporting link calculations include 3dB margin. This 2002 data is subject to
revision and should be regarded as ROM. Slide courtesy of Douglas S. Abraham









capability 4
» Use inertial navigatio
above techniques.

« Apply autonomous nawgatro

* Hence, rover mission plannin
and reduced low-level comm
in artificial intelligence.

Unfortunately, the rover w
hotographic and/or rade




Uplink Data Rates:
Current Capabilities and Future Needs
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Ka-Band Technology:
Enabling Advanced Comm for the Future

Dramatically Increases the data

rate compared to current X-band

technology.
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L2 Mars Juplter

* Most solar system exploration missions now rely on X-band
for both routine and emergency support.

* Move from S to X-band cost 13 dB when using a S/C omni
antenna.

« Emergency uplink to an idealized X-band omni only
supportable to:
» Mars with a 34m at 4 kW
¢ Jupiter with a 34m at 20 kW
* Saturn with a 70m at 20 kW

* “New Frontiers” program will involve missions operating

beyond these distances.

10 bps Emergency Command Threshald
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* Tomahawk

« While these systems are highly
commanding, some of their upli
(e.g., 200 kbps). Why?

* Re-targeting and uploading.of
contributors.









